The renal response of sheep to a low dietary nitrogen intake.
Renal functions were tested in sheep fed on a low nitrogen diet (LN sheep), with a daily N intake of 4.7 g (gross energy 17.76 . 10(6) J). Sheep given a high nitrogen diet (HN sheep) with 21.2 g N (24.12 . 10(6) J) acted as the control. The functions of the left kidney were measured in anaesthetized animals by the standard clearance technique. A comparison of HN and LN sheep showed that a low nitrogen intake led to a drop in the plasma urea level (from 5.91 +/- 0.35 to 2.87 +/- 0.36 mmol.1-1, (P less than 0.001), the glomerular filtration rate (GFR, from 36.6 +/- 3.6 to 20.7 +/- 2.4 ml.min-1, P less than 0.005), amount of urea excreted (from 106.7 +/- 18.1 to 15.7 +/- 3.3 mumol.min-1, P less than 0.001), fractional urea excretion (from 51.0 +/- 3.0 to 24.6 +/- 3.1 %, P less than 0.001) and the absolute tubular reabsorption of urea (Reaburea/GFR (from 3.06 +/- 0.27 to 2.12 +/- 0.28 mumol.ml-1, P less than 0.05), without a significant change in the effective renal plasma flow (182.6 +/- 20.0 and 138.5 +/- 21.0 ml.min-1, non-significant - N.S.) and in sodium and potassium excretory function. Free water clearance rose in LN sheep (from -0.53 +/- 0.11 to -0.19 +/- 0.06 ml.min-1, P less than 0.05) owing to inhibited urea excretion. A regression analysis of the relationship of the tubular reabsorption of urea to the amount of filtered urea (both normalized to the GFR) showed that the urea transport capacity of the tubules of LN sheep was significantly higher.(ABSTRACT TRUNCATED AT 250 WORDS)